Action of phospholipase A2 on bilayers. Effect of fatty acid and lysophospholipid additives on the kinetic parameters.
Action of pig pancreatic phospholipase A2 on the ternary codispersions of diacylphosphatidylcholine, 1-acyllysophosphatidylcholine and fatty acids is examined. The binding and kinetic constants are found to be the same under a variety of conditions. These parameters and the catalytic turnover number change with the phase-transition temperature of the ternary codispersions, and optimal binding, kinetic and catalytic constants are seen in the phase-transition range where an equilibrium exists between laterally separated phases. The effect of changing the structure of any of the three components is also via a change in the phase-transition temperature of their ternary codispersions. These observations suggest that the binding of pig pancreatic phospholipase A2 to the defect sites on the substrate interface determines the substrate concentration dependence of the initial rate of hydrolysis, and the catalytic turnover by the bound enzyme also depends upon the phase state of the bilayer. An additive-induced stabilization of the defects in the substrate bilayer is postulated to account for the enhanced binding of the enzyme to the bilayer.